Mutations in the XPC gene in families with xeroderma pigmentosum and consequences at the cell, protein, and transcript levels.
Xeroderma pigmentosum (XP)-C is one of the more common complementation groups of XP, but causative mutations have thus far been reported for only six cases (S. G. Khan et al., J. Investig. Dermatol., 115: 791-796, 1998; L. Li et al., Nat. Genet., 5: 413-417, 1993). We have now extended this analysis by investigating the genomic and coding sequence of the XPC gene, the level of expression of the XPC transcript and the status of the XPC protein in 12 unrelated patients, including all of the 8 Italian XP-C cases identified thus far and in 13 of their parents. Eighteen mutations were detected in the open reading frame of the XPC gene, 13 of which are relevant for the pathological phenotype. The mutations are distributed across the gene, with no indication of any hotspots or founder effects. Only 1 of the 13 relevant changes is a missense mutation, the remainder causing protein truncations as a result of nonsense mutations (3), frameshifts (6), deletion (1) or splicing abnormalities (2). These findings indicate that the XPC gene is not essential for cell proliferation and viability and that mutations causing minor structural alterations may not give an XP phenotype and may not, therefore, be identified clinically. XP13PV was the only patient carrying a missense mutation (Trp690Ser on the paternal allele). This was also the only patient in which the XPC transcript was present at a normal level and the XPC protein was detectable, although at a lower than normal level. No quantitative alterations in the transcript or protein levels were detected in the XP-C heterozygous parents. However, the expression of the normal allele predominated in all of them, except the father of XP13PV, which suggests the existence of a possible mechanism for monitoring the amount of the XPC protein.